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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a numerical controller 
different in command specification by which a command can be made 
in common and also the command to be used therefor can be used 
independently of a hardware or software of the numerical controller. 
SOLUTION: This numerical controller relieves a command and the 
difference of a numerical controller specification by an inherent 
command of a virtual numerical controller 10, makes the command in 
common and also forms a command of the numerical controller which 
does not depend on the hardware and software of the numerical 
controller by providing an application that includes a command which 
is used for the numerical controller and the controller 10 which is 
independent of the specification of a real numerical controller that is 
actually driven or executing the application that includes that includes 
the command which is used for the numerical controller and virtual 
numerical control which is independent of the specification of the real numerical controller that is practically 
driven. 
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[0002] 

^m^mco^tfrn^titix^z. zcom^ 

[0003] W£tf>, JIMMWtff a fctt, fl^*f#< 

[ 0 0 0 4 ] II 9 t4fi£3|W)!R«BlflSI{B^)}§^<0»# 
RW*-*fctt«7n 09(4. f^ff 
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mwm.tzirttm&iTFii'x^i. m%m» 

xm^ttmmizz&mz. mmmmwmiz^ % 
$ij»^s^ y^-7x -x^g 1 5 , fg^nff#s 1 

6 , MSW^a*fr 2 0 , J^ffl^ 3 0 * ffllx s . 
[0005 ] ftHHBtt^3£tttt3tuttltt<i. 
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[0006] 
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[00 08] X, WhD7^ 7hftJ:^ JjPlggl? 

-t&mitiz&^zi. mx?>tt>mfim%z>tz#>. urn?) 

mw<o&miz$mt saate^ 
n t m i at * ±tc . tev v«fij5Ht«W)ft**« 

[ o o o 9 ] a», iRttmnffl^fbauiimfm 

«j<-*-3WBia Cff a fc*>, ftiB»Jff SB^ffiffl-f & 
fflJt'Ji . i Oftttffjfl^cOKKfc: i. ft ftffl* 0jBT# 

c o o i o ] a i o^w^mmmmmz^h^ 

mX'foh. 01 0 (a- 1 ) , (a-2) , (a-3) 
HfiMrSL/CH*. «K**ffaWlaUL ftffiHtflSgXA 

c«« Lr»*f&**fr o z ttzx^x. mamma. 

tiftjDliffdClk^-e^ft. £<0f&*3SffHWtaS: 
ftffiWffl^S B Jj ft I Mi^fflfjffll^ac tejgffl Lfc 

a m v ^twi^ga b * ft v ^iiwii$ijffli§tKc ^ x 
toon] ^^r^iibtsmiiM^SB 
*fj5 l , nmm^mmmmmwx-^tmtn ozk 

[0 0 1 2] •erf. *^(i|frj2Uc^«^ffi^ 

♦tftjiflrt-* r k a*r* ft ttfutUtfSEX&ftft-*-* i 
< ft i t hmmmmmm^mmi £ t i s 

Wttft. 
[00 13] 

[ rh iftifcrft atom®. 3 ^noaikmMKi 

^■<0tt«t»iL^fi8BftflGli!l«esa*tfttt« £ fc 

tciox. *>4u»4, wumtmmwizm^zt^ztts 
Trur-isay, mmmizmmt&mmmmw. 
<om k m. uzimmmmzmfttz zkiz*-> 
x. ^mmm\mmw.<ni±u<nwz*m&mm 
%m<nm%m^zx^xm\L. m£#m.-tit 

[0014] Ztliz X-yX. «*ffoTV^»ttWUP» 
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if£$-fft£i#T'§ft. X. Hg§fLft^ffi*]1»^l 

isttsoixii^xy Ka-ircffiSSii* rry 7- 
thzkitx-Zh. 

[ o o i s ] x, mB.mmmmmmmm.mmm 
mz£2>m$v>2mz?Tozkiz£nx. mmmm 
mm&x^f^x^mmmmmmmmmvyy-^^r 

k&m%m<r>T7V*-*/3y7afjj*k<r>m&xm 
[ 0 0 1 6 ] *ft«^flDHfl£i«i. XUZ 

tumtm. LfcH*«fft*»«tiw4 canton 

mmmwx'hz. ztuzz-ix. wmmwwmmz 
Ltz&ttmMmmmmzm^mm<n>^\zm 
20 iffo. ztnzx->x. ^coam^i^nm-iy' 

ufv S y/SHC«ff*1*t:s 8flBfil»8«*)£ff «: 
ff ^ d i: ifX% ft ( If^JH 1 izttm ) . 

[ o o 1 7 3 x, *^Bfl^ffl$ii»^-s(i. zmmrn 
mwfrm± ttimmmmi^t^mmm 
mmmi . zcommmmmmm±^ti^xm.m& 
mmmmm^mm^^imni. zcommzm^ 
xmnmmwmukT-?imz'&\ mkmmmmm 
^j^mmmmmmx-hi,. zmzx^x. m. 

®Wmwnj\-Y^zzT*V7Y^3i7iz®m-hc\k 
30 tcKittlzmifioZktfX'ZZ (aw»B2tW 
JC) . 

[ 0 0 1 8 3 X. *£Bft^fflMW£iKis A^^^tft 

mmmmmmtizii^xmm&immmwm^mBv) 

«**SSffU io*S*<oSSEfftcar^v^^»«BW»» 
■tf-^SttSrffvv 5IIS:ffl$iJ^l^ffiff3Sc 

Sw^ff iff a C t ft t k t (c, ISffi*iJffli^E(7) 

A-h'W^/7h ^7X7 ^te#-f ft £ t < Jg^tC 

^ff iff a c t ^'t-s ft ( m$ig 3 ti*fjE ) , 
[ o o 1 9 3 x, ^mmmmmmmwza^x. m 
^mmmmmii, m^mim^mm^mmmx 

^zm^h^^m^mmtm^kth, m^m 
mmi. Aij^tihm^mntxwLmimmwm 
mmcom^z^m-tmmmmm^^mmmr 

50 -ftffit. XhZtilft1t<07nr<5$yirBm*ik 
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thru?? $ yrmzmfitri^ wmmmm 
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[002 DX. aWttHwftawwatfcfi^r. 10 
Lfc«-fr i a<wtt»ii»nff -r 4«*£ff#«ifitt 4 

[ 0 0 2 2 ] X, *5KBwa«WflBHEtti^T. <KS 
fttUHffi»Us «fiRiBW«ttMBII«^-^tt«t* 20 

SMMWI^ y?-7x-*##itfI;i4fM£t 
S. E9ISMI^^-7i-^gli, ftrfEfit 

fit* n x . mmm$m.w\- y ?x t*?v y y ?x 30 

7fct&#*4 i 1 4 < £4HcHff iff 3 £ t #Tft 4 
[ 0 0 2 3 ] X, #BB8^tt»l«WKK*$^T, A7J 

SISOCTi: iXlt. MitfC + +Wm*?J AVAfftSi 

JC) . 

[ 0 0 2 4 ] § (o fc, *ftBJjaft^J0|gS(c£ C>Ts 40 
#SRt>'t?IE^^^^^atc^t4^^^^ 

tm* i tu^-f 4 ffit««f^&*^satfn»f^sa*»^ 

y{gs3iti^ai: S3ifi^a t wra-cjuir-^xfci 
ffdJi^7-"-^3c^st, fe^iifiHiffligat^ffi 
©jffligat nffiTT—rim&in o , mj»«3sb 
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4. 

[0025] ^commzxtm. tomma&ae&k 
^mmmmmm^. ^mmmmmzm 
&T-?x.®co®m$:. mmmmmwixmLx 
m.m\wmm&z$MZithz to 1 ?** msms 
izm) . 

c 0 0 2 6 ] *%wxit. iMiwmmmwmco 

*)*iffi%im&mzaygtz 1 1 * ? r 1= 4 . zotzm 
wn-mimi. . JMBM«ij$tt#«;t 4 ru * -y inc , 

«ft«ttWSSI±T*ff*4«MIL ftiieUff H 
7-n ^ a am Lfc 7 D -fe 7 ^ r*b 0 *Tt^f gfflB 

70/7 $ y^wzmwz. m.mmm.m$i 

ffiizyu-tvviz. m.mmmwfrt>m.it:ffl% 
vrn^B® z tt&wmmmmw-tizti v ^T«sssc 

<Ri©MI$iJffllga±cD^^TC*o'v^*l!cfitMffllg 
ilEttt^rn-fe -y^f^ffi»9^ : 5rl5^f*:t'J ) 4 . 
^Ttzmi-& lk%< ft^CUff *ff o - 1 **T> 4 

c o o 2 7 ] *%mt* ^^fitzm^am^k 
m.itzwmmfflwmmz®%<r>%3tBBiz>£®u 
mmit:mt:m&fflm&w±T$&fi-& tkiz 
x *) , iMSiii^aoi^T iff -5 affi^ifflj^aonff 
um?&&. zcomizx^x, mwmmm.^ 

$Z-&tiTrv$--is3yki&iLUzi>cDk Ls A*L 

t . i uft»*c*^v ^xm.mvmwi'm 

[ 0 0 2 8 ] X. *»HHtt. ^fiMtJPSa^^SfeiL 
^H^c7)^m?iW-f4€«l!cffl$iJfflIgaJitcfcv^T 

mmmmmmzmnmm^^^m u mm 
%mmwmw±cofi$m£&^xmikm#mmwn 

£ix, wsm^L<nj\- k^xt^v 7 h ^xrtc 
«c#t 4 £ t ^< m tzmn iff 5 c a*? ft 4 ( ms 
mi 0£*tjs) . 

[0029]^oT, *JW!i=J:*Uf, 
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[0030] 

[JKHo*ttm»flB] mr. **»la£lte»Bft*H* 
«BL***61Wllfc8Wr4 . *5WB<oHtt<o»JB«« 
«W(co\vt , 11 1 o#%Bj^i^ij®»ri£I^-f & 
fc*M0«i»7*o v ? HSIB^TKW* . H 1 fciiV* 

mmw. i o , mmmmw.'i y^-7x-x#g5 , 
m 6 , 2 o , mmm 3 o * 

«*, «nUD9flKIl0li»«lffifSl 1, flt^ 

«ff¥»i 2, awjaawwai-f y^-7x-^*a 

JRO#S4**^^raWI0lk-tiflt*, Xf4. JH*tt 

[0031] m^imm3Mmztiw^ii. 

0 TStffJTIMtt^fcSMlS ft"C . iStil$WHa#ft 2 

o-e*a«$fta. im^irf¥R6(«nHwsii>f 

B3 0 bcom-r'-^m^ 0 . 

[0032] 1 oii, AHtfiffawifc 

»ffl«IffllJS{BlO^«^<i, MHHMKilge, $zm® 
WI^)ftM^ A>ft £ uri&tto* £ f8**>tt»*7- 

S > *^SHfc*t« fCBBJ* LUg-f £ £ £ 
*. €S^ffi©Jffllgai0c7)litg^7 , n'(:yifl3 
flff -T Jt:»^7p/5Aj7n-fe7 -tftt* JR 0 °Ttl 

«3s**-*£i:tfT&4. x. %£ftfl«WMTH8 
[0033] 1 1 a, A*s*ifc«*teo 

v vcX8;MR£fr v * , 

«««L S £ ftfc J: o T Afl 3 ft 4 »fr Ltc 

^mfi£*i&%i>cDktz>. mta. A#§ft4*&^ 
^wsaz^wx. G3-h\ cms. C + +SIS. J 

A V AWtm<r)Tn7y $ y^ ir SSSr»^-f 4*&t= 
«4. JB^WR^Rl lfcift^coro^Sy^BO 
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20 



30 



S£3 ft 4 tt«fc*tJ6 L^ffiMittt 4 . 
[0034] Ut^M^fS 1 1 f4. J&^ffiK 9*K4*» 

tm£effia&ttatfc*£*Bjiu 1 2 

tarr. 1 i-c*ra?Lfc»*£i&fr 

mtnmi t ktbxm^mf^m 1 2 -tisfrf 4*m 

&04d£#-C#4. 

[0035] mm*m 1 2(4, ew«i 1 

0 Wn-fe >y -MMi-T* 0 , ffrfrWK^R 1 1 TfflaS 

i^gE^ii/C-ci^-rs . Mi^nfMi 2T'Hff§ 
ft a fi^(4 , wmmmm 1 0 weitim * 

SI 314, ft**ff#ai 2i>^f^^J^ 

[0036] mmM%m.4 y?-y*-z&m 3 
{4. $mm&a.4yfi-yx-z*mt&iz. mm 
m\w£W: 1 0 tm.mmm&knffi<n?-?<vm 

Z'fio4y?-7x.-ZUttX'foZ. ZZXli, 

mmmmsut. mmmm y*-7x-z&& 
5. m*ff^;-7i-xfg6, wmmmikw 

[0037] mmwm.4y*-7±-**m 3 

{4. »«Wf*Rl 2*^A^§ft^^tWLT, H 

fB^Uff-r y^-7x-^R6<oft«fc$:ttLTaj* 

t*. Xs H^Hff^y^-7x-x#g6*^A* 

mn^m 2 fi3»wii8ar'f^-7x- 

7.W51 3 {4, JJB«IBSr»Sf ifcftfc, <R«iSjffl*l 

Ts mmmmwi&w.'i y?-y x-z^mi 3(4, n 

[0038] ffigHR««m9» 1 0 IZtS^X s t«W! 



40 ^ K 1 l {4^^HffS^[ll^fttt t {gffi^ffl$"H»^Sll 

a^^^-7x-x^ai 3(4, ms.Wimmmmm.mco 

50 [003 9] fcfc. HJ&^Uff'f ^-7x-^g6 



10/3/05, EAST Version: 2.0.1.4 



t o o 4 o ] s 1 tzmtm&cvmmmw^cDi&m 

mmWiWnmtlz^x, 02c7)7o-^-h£jfl 

i lTfTatfastastcttttta ur-yrsi ) . ^ 

SDR 0 #R4*fefltt*q*^&hXfltt#A*3fi* 

fgUcMStf, ffi*Hff#Rl 2fc3l*«*. 

1 l-CS»Ufc«MBt. *B«M*R2 

i2te«t«yi*fT'5ii;t)T'9&. iojaaifcifi 

f4\ *aa«0*aWfc£BI* (Xf77S 
4) . 

[004 1 ] JMIIIfT#S 1 2*4. XI) LiiWXmiM 

si 3 caw ur^rs 5 ) . y?~ 
t « i t a*r s * fbBUcgift LTHSW^ffl-f > ^ - 7 

[0042] *l|Bfl^^fi$iJ^S^«)t&lA'$W^ 

[0043] 03 (a-1) , (a-2), (a-3) 

A. B, CiZ3m%itZ>ZttfX'*&. BHJKCs H-W 
fl^gffSWtb. c&^6ft{gffl?|gilA. B, CtC 

»LTJWr*»fr»f«Wa, b, c £i§ffi§-lt£ ,1 h 
*TS, H«fc. ISI-OlitfflSiJIJflgSB, CfcWLT* 



[ 0 0 4 4 ] 04 (4. fmttffM«Hfc3tftafttt 
00 1: /* 



( 6 ) ttM¥ 1 1-1 4 3 5 1 1 

1 0 

y?-yx- x^-mm t & -®&mz^ lx 

[ 0 0 4 5 ] 04 [ZtiWX . ti&SMftM1»$£nMli{E& 
[0046] Mitf. H*&iSlco<,vc<4, RSJ&ffiM 

mgS£*«fflt &«Wjffl#RC*t LX t-*SJ* 

(t, Cftlc J: oTll»^tt9lSff Soffit t&. 
[0047]^, ifrfJflflR^R 1 1 1477 h-7X7*C 

30 ■siztefts&i-vmm^ffi&tthzt tfx-zi. 

05f4, *fJ6a-K*tffl^fc«jft-C*4. H5(c*J^ 
Ts ffi*WR#Rl 114, G3-Hi;R9»ft»J«lil« 
*=Bfffi"<o««HI (-i-ta 7 ?3-H) i: ^WJCr- 
^^leHSBl lbCflli, 0!^tULg|51 lalCiOiS^ 

[0048] fcfc, 5 y^'SISTlE 

aufciJi^ii^OTtov^TK^-r*. KIT, iafflro 

^7 5 Wmmt IX , C + J A V 



40 [ o o 4 9 ] jaTo«-e»4. fMfk bximmtjk 
i%%cr>miz^X7fit. 

[0050] aT&ztrarj&im* c + +m%z 
m^zmx-fc&. 



00 2 
003 
004 
00 5 
006 



* mmemmmzx h c n c<oie«(aBo«^<ow 
* 



#include "CncObject.h" 
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00 7 
008 
00 9 
0 1 0 
0 1 1 
0 1 2 
0 1 3 
0 1 4 



0 1 5 
0 1 6 
0 1 7 
0 1 8 

itern^AWcfcvvt, 0 0 lfr*>60 0 5fTtifll 

&Z&® L&v ^ -X y MtT**> & . 006ffliCncO 
b j e c t<0jt*7r>f A^it*S**flSgLTl^. 

0 0 7ff{i:ra^c7)5&i OTfc 9, m a i nTO7o/ 

[00 5 1] 00 9ff{i? 57.C ncObjectWl 
*i3£«*-*»»t**. -I^T'. CncObj ect 20 

* V •/ Hfctto. HIIIOStfiifiilffieB^aim^gtj: rsi 
«$<l*T-^»J!»i, CncObject 

[0052] 01 2fiTli, C n c Ob j e c t<7)Wi 

wamtvy n-MGetAbs poso srnw 

LTV^I>. ^.CO^ V -y FfcSHtf k T"C n c O b j 
ect ftCOfflmm<VT- 9 WSRiffihtLl . 30 

[00 53] oi 5*rm. MMIK^fl'MiOiStlS 

f?T &tZ>ibcr>f o r^CT"fcl)o cnc. AxisNum 
JiO 0 9tfOC n c Ob j e c t0)f|fls£tiH#k:i&5t§ 

iiimmmxxtxibt. mmm.^mm^ a 
[0054] oi effli^Srff a ra»-ea* . * V y 

F£C NC. out. printknO te*jj^KT* 
^^S'VCO^t^Sil-S.. cnc. AxisNa 

m e [ ] \mmvm&w<nnm^<rMm 7 m.x'h o . o 40 

1 5ffc0j: 0 C30 0 9ffT<rc&ttJ£*$teR£§ft.*. 
cnc. AbsPos [] fctftfl$lj$l£aattttt£ff£> 
iEWSSRT**. 0 1 2ffOJ:aC ^y y FGe t A 
bsPos () Srlgffl-SClfcT', *<0rt**<J8lrS<l* 



(7) 

1 2 

void main (void) { 

acnwtVx? hen y*?yx4u£*/ 

CncObject cnc ; 
cnc.GetAbsPos ( (short) -1) ; 

for ( int i^):i <cnc. AxisNum : i++) { 
cnc.out.pritln (cnc. AxisName [i] +""tcnc. AbsPos [i] ) : 



ftffl^l 1-1435 11 



* h. 

[0055] ±Mirv77J±McDm<ftcomft£. 0 1 s 
06. 2 
&mtX*ni&&X* Ft -f x?*£>f&*ffitt 

itmR*® 1 1 im*tb u^umifMf** hjm 
z<ommi*fst4K.x>)* mitmmrzm 2^ 

ammtfib &®&Mt. tmztix^z mmmsa. 
i y?-y x-x^b 1 3 te&H&giftex 
WW*. 

[00 56] itftfiyitfcvvc. JgMISi^S^fcTy 

* . ftffljyffliKaottffi^n x h gsw&ft izm t x y 7 

[00 57] (RiliBWggy? h^XT-f y^-7x- 

[0058] <»!»^ y^-7i-X$il 3 
Ji, t^itiCncOb j ecti:LT*&4*$il&. - 
d-C\ CncObjec t «tt**iPiT«««iiO'C* 
4. 

[0059] 



10/3/05, EAST Version: 2.0.1.4 



1 3 


(8) ttSffll- 

1 4 












AbsPostJ 




AxisNameG 




AxisNo 



CfcliT, OOgfffDi^tCCncOb j ectCO^y 

Ax i sNo, Ax i sName [] gfttttlfr&ft. 20 

[0 0 6 0] 07£fcWt\ CncOb j ectiO-XV 
x-*4M3 1 3 «0|fflfta*gfr3:h.S . p< V 7 H G e t A 

b s p o s ( ) nfii&tztLi, b . mmnmim 

y x - fSt l 3 fcttJW* «StffijBRfMWt*«llff $ 

it a . *^^»t¥s 6 \m$*mfi l , nM«^a-f 30 
mmmw >?~y x-^fg 1 3 ± x&z *u a b 

s p o s [ ] E^SSRteffittSft* . * 



* [0061] mmum* y?-7 

gE-f y^-7i-^gl 3(4, ^<0ftBM«RIK(c 
[0062] 0814, ft«tMMfcftl&iMaftffi 
?7^MA I N^TftD, C1C7)^7XIVIA I NOgfrft 

i4^fB$w^s^a« ^-r^fif "TigT* 1 . » 

?5^CncObject Wtt«*»fet J: 3 WR»ffl 
>?-7x-z*&mfti*8£r&. ZMz 

Object ■CJtllSflfc.X V 7 KSr-HHlSSffl U T 
btfX'Zh. 

[0063] JSlTfc* , f7'D^9AffUi, J A V A WIS 



00 1 
00 2 
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/* 

* J A V A £ J: & C N C«f&Wffia<0^<0W 

* 

* 

class Main { 

public static void main (String [] args) { 
try { 

CncObject cnc=new CncObject ( ) ; 



*/ 



/*mimcr>JM%*/ 

ret=cnc.GetAbsPos ( (short) 



•1) 
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1 6 

for { int i=0:i<cnc.AxisNum : i++) { 
System. out. pri tin (cnc.AxisName [i] *" "+cnc.AbsPos [i] ); 
> 

> 

/*i7-AyK5«/ 
catch (Exception e) { 
System. out. pritln (" In Java: 5fn"+e) ; 

} 

) 



±127' uy'y AWofcl \T , 0 0 lW?t> 0 0 5fir!±fif 
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WO«i£ i!tli?7AMMa i nt LT 
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fcfe^ixSSltfrT'&S. 008^^019^^ 
T'X 5 t 0 2 1 fr*>£> 0 2 3 fiCOXy 

[0 0 6 5] 0 1 OffJi^X^CncOb j e c t<J0 
^*&S«1-^a57)-C-S)l.. CncOb j ec 

t (i, i»«£g£i&yiWb U::t7>'x ? hT* 0 , 

jAVAiistfi$ijffli^aw^y^-7x-xi^i>. m. 

II CncObject^fifliitt^T, JA 

mmmt izmzt i . 

[0066] 01 3ffT1i, CncObjec t<0*g*t 
HBR^V'yHtftiGetAbsPos ( ) 
l/CHS». i<7)X V -y KSStfH'S £ tfC n c O b j 

[0067] oi 6fra^ mmnm^mu^&Lm. 

%ithtz#><7) f o r%Xfo& . cnc. AxisNum 
(i0 1 OffWC ncObjec t »H*£»^t;aS$ * 



[0068] 0 1 7fftt*i5*fT3HRT*4. XV-y 
F^System. out. println OliJA 

v a zmm $ n mmcrm^m-h & . javaiii 

»Ztll. cnc. Axi sName [] imMU^m 

20 w<mm^vmwmx'h o 1 6^^^ a ico i o 

ffTOH*««*tC»3e$il4. cnc. AbsPos 

[] j«««wa®B^*e«fflii«ffiwasRrc'ft4. o i 

3'ficr) X ^t^V'yFcnc. GetAbsPo 
s () ZZm+lZb-C* ^rtSOTBRS^l*. 
[0069] 02 1ffH023ff»ix?-Ay(<?)8 

[0070] CncObject fcOHTRWt 

[007 1 ] ^7XCncObj e c t Wtt«*JaT« 

[0072] 
[*2] 
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GetChclnfoO 
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AbsPosU 
AxisNo 



/* 

* class CncObject 
* 
* 

* 

class CncObject { 

public native short GetCncInfo ( ) ; 
public native short GetAbsPos (short axis) 
public final static int MAX_AXIS=24 ; 



[00 7 3] HTorn/^Att, ;7XCncObj * 
00 1 
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0 1 9 
020 
02 1 



* e c tc?)ffl-C$>&. 



public long AbsPos [] = new long 
public str AxisName [] = new str 
public long AxisNo ; 

public static void CncObject ( ) 
GetCncInfo ( ) ; 



MAX. 
MAX 



.AXIS] 
_AXIS] 



static 



System. loadLibrary (" My ImpOf CncObject" ) 



} 



> 



0 0 lfift»60 0 5ff(ia 
XyhfrX'hb. 006tTtiCncObject«lf 
LTV*6. 0 0 7m$* V v KOJgHTft 0 , 
nat i vek^omt^izXiX. *V-v K«0HfWi 

j AVA?ii4< j AVAammgwsggdfiftaHi 
a v a T^HEMtiRfmnsai: ^attttMtf £x 

iOfit&LfcfH. IITGetCnc Info () 



8S£Btf#U -efL-filAx isNo, AxisNam 
e []S»fctt*W*. 

[ 0 0 7 4 ] 0 0 8ffti0 0 7ff R«Ur«C«B«KBP$SS 
«0W»"C*S. GetAbsPos () ttftffiMffl&B 
fl^gftffiST-? *»» U AbsPos [ ] SSRfc: 

[0075] oo 9mt. mmwm^m^xh 
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Si?il5>V7h'GetAbsPos () tCiOHfr 
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(54) NUMERICAL CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a numerical controller 
different in command specification by which a command can be made 
in common and also the command to be used therefor can be used 
independently of a hardware or software of the numerical controller. 
SOLUTION: This numerical controller relieves a command and the 
difference of a numerical controller specification by an inherent 
command of a virtual numerical controller 10, makes the command in 
common and also forms a command of the numerical controller which 
does not depend on the hardware and software of the numerical 
controller by providing an application that includes a command which 
is used for the numerical controller and the controller 10 which is 
independent of the specification of a real numerical controller that is 
actually driven or executing the application that includes that includes 
the command which is used for the numerical controller and virtual 
numerical control which is independent of the specification of the real numerical controller that is practically 
driven. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the numerical-control equipment which can operate irrespective of the 

specification of a command about numerical-control equipment. 

[0002] 

[Description of the Prior Art] Generally, with numerical -control equipment, various kinds of commands, such as an 
auxiliary command which accompanies a processing command and it, a macro command which customizes a 
processing command, and a C command which customizes a display and actuation, are used. Usually, this command is 
created by the numerical-control equipment for a command according to the specification of a proper. In creation of 
this command, if numerical-control equipment differs, even if it is the same function, the command approaches may 
differ or the command approach itself may not be defined. Therefore, when there is a part from which the specification 
of a command differs according to the numerical-control equipment for a command even when making the same 
command perform, command creation is completely performed independently. 

[0003] Therefore, in order to perform command creation, it is necessary to fully take into consideration the 
specification of the numerical -control equipment for a command. 

[0004] Drawing 9 is a block schematic diagram for explaining the movement toward the command of conventional 
numerical-control equipment. Drawing 9 shows the configuration containing the command execution environment 
which considers command creation as a main function, and the numerical-control equipment which performs the body 
of numerical-control equipment by the created command, and works processing etc. A command execution 
environment is equipped with the command creation edit means 1 and the command registration means 2, and 
memorizes the command created with the command creation edit means 1 for the command storage means 3 through 
the command registration means 2. A numerical-control equipment side is equipped with the command storage means 
3, the command read means 4, the command interpretation means 1 1, the control unit interface means 15, the command 
activation means 16, the body 20 of numerical-control equipment, and a peripheral device 30. 

[0005] The command stored in the command storage means 3 is sent to the command activation means 16 through the 
command read means 4. This command is performed by the body 20 of numerical -control equipment, and processes 
processing etc. Moreover, the command activation means 16 performs the data exchange among the peripheral devices 
30, such as CRT and an I/O device, through the control device 15 used as an interface means. Here, in the command 
activation by the command activation means 16, it has changed into the signal aspect which can perform the body 20 of 
numerical-control equipment by the interpreter with the compiler or the command interpretation means 11. 
[0006] 

[Problem(s) to be Solved by the Invention] With conventional numerical-control equipment, as described above, in 
command creation, there is a trouble of requiring many time amount and efforts with knowledge great required about 
the specification of a numerical-control equipment proper. 

[0007] In the machine tool which used numerical -control equipment, another numerical-control equipment may be used 
from the various reasons of improvement in a function, reduction of cost, etc. In such a case, since the specification of a 
command changes with numerical -control equipment, it is necessary to completely create another command, and the 
process of this command creation serves as a big burden. 

[0008] Moreover, since the specification of a command changes with retrofit etc. taking advantage of drive parts, such 
as processing equipment, when exchanging numerical -control equipment for a new thing, it is necessary to change into 
the specification of the numerical-control equipment after exchanging the command accumulated for years with old 
numerical-control equipment. Therefore, there is also a trouble of being able to use the command of the specification to 
which exchange takes great time amount and a great effort upwards to, and it is used, and being lost. 
[0009] Usually, in order that the manufacturer of numerical-control equipment may perform the specification of 
numerical-control equipment uniquely, it has the problem that the burden by modification of this numerical-control 



equipment is nonavoidable, in the side which uses numerical -control equipment. 

[0010] Drawing 10 is a schematic diagram for explaining the relation of the command execution environment and 
numerical-control equipment in conventional numerical -control equipment. Drawing 10 (a-1), (a-2), and (a-3) show the 
relation of the numerical-control equipments A, B, and C to the command execution environment a. The command 
execution environment a can perform processing by numerical-control equipment by performing command creation 
corresponding to numerical-control equipment A. Since the specification of a command does not correspond when this 
command execution environment a is applied to numerical-control equipment B or numerical -control equipment C, 
processing by numerical -control equipment B or numerical-control equipment C cannot be performed using the 
command execution environment a. 

[001 1] Similarly, the command execution environment b corresponds to numerical -control equipment B, the command 
execution environment c cannot respond to numerical-control equipment C, and processing with the numerical-control 
equipment with which specifications differ cannot be performed. 

[0012] Then, it aims at offering the numerical -control equipment which can be used without depending on the hardware 
and the software of numerical -control equipment for the command used for numerical -control equipment for the 
purpose of offering the numerical -control equipment which can communalize a command in the numerical-control 
equipment with which this invention solves the above mentioned conventional trouble, and the specifications of a 
command differ. 
[0013] 

[Means for Solving the Problem] The numerical -control equipment of this invention by forming the application which 
includes the command used for numerical-control equipment in numerical-control equipment, and the virtual 
numerical -control equipment which became independent of the actually driven specification of a real number value 
control unit Or by performing numerical control of application including the command used for numerical -control 
equipment, and the imagination which became independent of the actually driven specification of a real number value 
control unit While easing a difference of the specification of a command and numerical -control equipment by the 
command of the proper of virtual numerical -control equipment and communalizing a command, the command of the 
numerical-control equipment independent of the hardware and software of numerical-control equipment is formed. 
[0014] The process which remakes a command for every numerical-control equipment which was being performed 
conventionally by this, and the process of the maintenance concerning them can be reduced. Moreover, the 
compatibility of the application program created by end users, such as a class of numerical-control equipment mounted, 
a selectable machine builder, and machining works that use the machine, and reduction of a maintenance process can 
be guaranteed. 

[0015] Moreover, the joint process of the control software by the side of the numerical -control equipment which was 
being performed with conventional numerical-control equipment and the application program by the side of a user can 
be skipped by performing the command by virtual numerical -control equipment and virtual numerical -control 
equipment. 

[0016] Then, the numerical -control equipment of this invention is equipped with the virtual numerical-control 
equipment which has the command gestalt of the proper which became independent of the command inputted, this 
virtual numerical -control equipment changes the inputted command into the command of the gestalt of a proper, and it 
is numerical-control equipment equipped with the virtual numerical -control equipment which performs a real number 
value control unit based on the command which changed. The command which should become independent of 
application including a command and inputted virtual numerical -control equipment by this is changed into virtual 
numerical-control equipment at the command of the gestalt of a proper, and a real number value control unit is 
performed based on this changed command. Numerical -control equipment can be performed, without being dependent 
on the programming language which describes the specification of a command, and a command with this (it 
corresponds to claim 1). 

[0017] Moreover, the numerical -control equipment of this invention is numerical -control equipment which is equipped 
with the virtual numerical-control equipment which has the command gestalt of the proper which became independent 
of a real number value control unit, performs the command of the gestalt of a virtual numerical-control equipment 
proper on this virtual numerical -control equipment, performs a real number value control unit and the data exchange 
based on this activation, and performs a real number value control unit. By this, it can perform to a command, without 
being dependent on the hardware and software of numerical -control equipment (it corresponds to claim 2). 
[0018] Moreover, the numerical -control equipment of this invention is equipped with the virtual numerical-control 
equipment which has the command gestalt of the proper which became independent of the command inputted and 
became independent of a real number value control unit. Virtual numerical -control equipment is numerical -control 
equipment which changes the inputted command into the command of the gestalt of a proper, performs the command of 
the gestalt of a virtual numerical -control equipment proper on virtual numerical -control equipment, performs a real 
number value control unit and the data exchange based on activation of this command, and performs a real number 



value control unit. While being able to perform numerical -control equipment, without being dependent on the 
programming language which describes the specification of a command, and a command with this, it can perform to a 
command, without being dependent on the hardware and software of numerical -control equipment (it corresponds to 
claim 3). 

[0019] Moreover, in the numerical -control equipment of this invention, virtual numerical-control equipment decodes 
the command created by the language form of arbitration, and the specification of arbitration of operation, and 
considers it as a configuration equipped with a command interpretation means to change into the command of the 
gestalt of a numerical -control equipment proper. A command interpretation means has, decodes corresponding to the 
programming language and the specification of a command which are inputted, and changes the correspondence 
relational data between the function which decodes the command inputted and is changed into the command of the 
gestalt of a numerical-control equipment proper, and both commands into the command of the gestalt of a numerical- 
control equipment proper. Virtual numerical-control equipment can be performed without being dependent on the 
programming language which describes the specification of a command, and a command with this. 
[0020] In addition, software can perform the function changed into the command of the gestalt of the function to 
decode a command, and a numerical-control equipment proper, and the correspondence relational data during both 
commands can be stored in storage, such as ROM, (it corresponds to claim 4). 

[0021] Moreover, in the numerical-control equipment of this invention, virtual numerical-control equipment is 
considered as a configuration equipped with a command activation means to read serially the command changed into 
virtual numerical-control equipment at the gestalt of a proper, and to perform it. It is being serially begun like actuation 
of the usual processor to read the command decoded and changed with said command interpretation means, and a 
command activation means performs it. Since a command activation means performs the command of a proper to 
virtual numerical-control equipment at this time, it can carry out, without being dependent on the programming 
language which describes the specification of a command, and a command (it corresponds to claim 5). 
[0022] Moreover, in the numerical-control equipment of this invention, virtual numerical -control equipment changes 
the data specification by the side of virtual numerical-control equipment into the data specification of a real number 
value control device, and considers it as a configuration equipped with a virtual numerical -control equipment interface 
means to adjust the adjustment of the data between virtual numerical-control equipment and a real number value 
control device. A virtual numerical-control equipment interface means changes the gestalt of a command of said 
command activation means into the gestalt which can perform a real number value control unit, and passes the 
command which changed to a real number value control unit. The virtual numerical-control equipment interface means 
has the correspondence relation between the command gestalt of a proper, and the command gestalt by the side of a real 
number value control unit to virtual numerical -control equipment, and takes the adjustment between both. By this, it 
can perform to a command, without being dependent on the hardware and software of numerical-control equipment (it 
corresponds to claim 6). 

[0023] Moreover, let the programming language format of expressing the command inputted be a general programming 
language in the numerical -control equipment of this invention. As an example of a general programming language, 
C++ language and JAVA language can be used, for example. In addition, the command inputted can also be considered 
as the code instruction of a G code etc. (it corresponds to claim 7). 

[0024] Furthermore, a display-command conversion means to change into the display command to a real display a 
virtual display-command means to output a display command to a virtual display, and said display command, in the 
numerical-control equipment of this invention, An operator guidance conversion means to acquire operator guidance 
from a virtual operator guidance means to output the operator guidance to a virtual operating set, and a real operating 
set, and to change into the operator guidance to a virtual operating set, A communication link data-exchange means to 
perform the communication link data exchange between the means and virtual communication device using a virtual 
communication device, and a real communication device, It can consider as the configuration equipped with at least 
one of a data-exchange means by the side of virtual numerical-control equipment to perform the data exchange between 
virtual numerical-control equipment and a real number value control device, and the data-exchange means by the side 
of a real number value control device. 

[0025] According to this configuration, display capabilities, the actuation function and communication facility of 
numerical-control equipment, and the function of the data exchange concerning numerical-control equipment in 
addition to this can be performed on virtual numerical -control equipment, and can be made to reflect in a real number 
value control-device side (it corresponds to claim 8). 

[0026] Moreover, in this invention, the program for realizing the function of the above-mentioned virtual numerical- 
control equipment is memorizable to the storage in which processor reading is possible. The gestalt of 1 of this storage 
is the storage possible in processor reading which memorized in the program for realizing the function of changing the 
command inputted into the processor with which numerical-control equipment is equipped into the virtual numerical- 
control equipment which became independent of this command at the command gestalt of a proper, the function of 



•performing said command which changed on virtual numerical -control equipment, and the function of performing a 
real number value control unit based on said activation. A processor can be made to perform the function in which 
numerical-control equipment can be performed, without being dependent on the programming language which 
describes the specification of a command, and a command with this. Moreover, the gestalt of 1 of a storage is the 
storage which memorized the program for realizing the function of making the processor with which numerical-control 
equipment is equipped performing the command of the gestalt of a proper at virtual numerical-control equipment on the 
virtual numerical-control equipment which has the command gestalt of the proper which became independent of a real 
number value control unit, and the function of performing a real number value control unit based on the command 
activation on said virtual numerical-control equipment and in which processor reading is possible. A processor can be 
made to perform the function in which it can perform to a command, by this, without being dependent on the hardware 
and software of numerical -control equipment. 

[0027] Moreover, this invention is the activation approach of numerical -control equipment of performing a real number 
value control unit, by performing the command which changed the inputted command into the command gestalt of a 
proper, and this changed it into the virtual numerical -control equipment which became independent of this command 
on virtual numerical -control equipment. The command which should become independent of application including a 
command and inputted virtual numerical -control equipment by this approach can be changed into virtual numerical- 
control equipment at the command of the gestalt of a proper, and a real number value control unit can be performed 
based on this changed command. Numerical -control equipment can be performed, without being dependent on the 
programming language which describes the specification of a command, and a command with this (it corresponds to 
claim 9). 

[0028] Moreover, this invention is the activation approach of numerical-control equipment of performing the command 
of the gestalt of a proper to virtual numerical-control equipment, and performing a real number value control unit based 
on the command activation on this virtual numerical -control equipment on the virtual numerical-control equipment 
which has the command gestalt of the proper which became independent of a real number value control unit. By this 
approach, it can perform to a command, without being dependent on the hardware and software of numerical -control 
equipment (it corresponds to claim 10). 

[0029] Therefore, according to this invention, the similarity and the maintainability of application, and the 
compatibility between different numerical -control equipment can be guaranteed. Moreover, the man day and 
maintenance man day of numerical -control equipment are mitigable. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, referring to 
drawing. The example of a configuration of the gestalt of operation of this invention is explained using the outline 
block diagram for explaining the numerical-control equipment of this invention of drawing 1 . In drawing 1 , the 
configuration containing the command execution environment which considers command creation as a main function, 
and the numerical -control equipment which performs the body of numerical -control equipment by the created 
command, and works processing etc. is shown. A command execution environment is equipped with the command 
creation edit means 1 and the command registration means 2, and memorizes the command created with the command 
creation edit means 1 for the command storage means 3 through the command registration means 2. It has the 
command storage means 3, the command read means 4, virtual numerical-control equipment 10, the real control unit 
interface means 5, the real command activation means 6, the body 20 of numerical -control equipment, and a peripheral 
device 30, and virtual numerical -control equipment 10 equips a numerical-control equipment side with each function of 
the command interpretation means 11, the command activation means 12, and the virtual control equipment interface 
means 13. In addition, it can also consider as the configuration which makes the configuration which makes the 
command storage means 3 and the command read means 4 a command execution environment side or the command 
creation edit means 1, and the command registration means 2 a numerical -control equipment side. 
[003 1] The command stored in the command storage means 3 is sent to virtual numerical-control equipment 10 through 
the command read means 4. When this command is a processing command, it is changed into the command which can 
be performed by the body 20 of numerical -control equipment, and is processed by the body 20 of numerical-control 
equipment. The real command activation means 6 performs the data exchange among the peripheral devices 30, such as 
CRT and an I/O device, through the real control unit interface means 5. 

[0032] Virtual numerical-control equipment 10 is the configuration and function which are prepared in order to absorb 
the difference in the specification of a command execution environment, an activation means, and an actual real 
number value control unit. The part of this virtual numerical -control equipment 10 can be developed and mounted for 
every numerical-control equipment corresponding to the specification of numerical -control equipment, the specification 
of the command which may be used, or programming language. Moreover, when the storage which can processor read 
the program used for performing the function of virtual numerical-control equipment 10 to a processor is made to 
memorize and numerical -control equipment and the specification of a command are extended or changed, it can add or 



change with a storage. Moreover, the function of the virtual numerical -control equipment developed with a certain 
numerical -control equipment can also be diverted to other numerical-control equipments. 

[0033] The command interpretation means 1 1 performs a syntax interpretation about the inputted command, changes a 
command into virtual numerical-control equipment at the gestalt of a proper, and makes possible activation 
independent of the command inputted by this. For example, in assuming programming language, such as a G code, C, 
C++ language, and JAVA language, about the display gestalt of the command inputted, it gives the decode function 
corresponding to the specification which gives the function to carry out the syntax interpretation of such programming 
language to the command interpretation means 11, and is assumed also about a specification of operation. 
[0034] The command interpretation means 1 1 interprets the command read in the command read means 4 by said 
function, changes it into virtual numerical-control equipment at the command of the gestalt of a proper, and is passed to 
the command activation means 12. In addition, the command interpreted with the command interpretation means 1 1 is 
stored in the command storage means 3 through the command registration means 2, and interpretation processing can 
be made to be able to complete about the command which performs beforehand, and it can also carry out as the 
configuration which summarizes the command after an interpretation and is performed with the command activation 
means 12. According to this configuration, improvement in the speed of activation can be attained. 
[0035] The command activation means 12 is the processor part of virtual numerical-control equipment 10, and the 
command processed with the command interpretation means 1 1 is serially read like the usual microprocessor, and it 
performs it. The command performed with this command activation means 12 is a specification used common to virtual 
numerical-control equipment 10. Therefore, the virtual control equipment interface means 13 can perform the 
command from the command activation means 12 as it is as a command. 

[0036] The virtual control equipment interface means 13 is an interface part which exchanges the data between virtual 
numerical-control equipment 10 and a real number value control unit with the real control unit interface means 6. In 
addition, the real number value control unit shows parts including the real control -command interface means 5, the real 
command activation interface means 6, the body 20 of numerical -control equipment, and a peripheral device 30 here. 
[0037] The virtual control equipment interface means 13 is changed and outputted to the specification of the real 
command activation interface means 6 to the command inputted from the command activation means 12. Moreover, the 
data inputted from the real command activation interface means 6 are changed into the specification of virtual 
numerical-control equipment, and it outputs to the command activation means 12. In order to attain the above- 
mentioned function, the virtual control equipment interface means 13 is equipped with the data about the 
correspondence relation of the specification of virtual numerical-control equipment and a real number value control 
unit, and changes based on this data. Therefore, this virtual control equipment interface means 13 is carrying out the 
duty which takes the adjustment of I/O of the data between real number value control devices. 
[0038] In virtual numerical-control equipment 10 the command interpretation means 1 1 The correspondence relation 
between the specification by the side of a command execution environment, and the specification by the side of virtual 
numerical-control equipment, It has a conversion function. And the virtual control equipment interface means 13 It has 
the correspondence relation and the conversion function of the specification by the side of virtual numerical-control 
equipment, and the specification command by the side of a real number value control unit, and these correspondence 
relation and a conversion function can be considered as the program used for performing by the processor, and can be 
stored in the storage in which processor reading is possible. Therefore, all or a part of these correspondence relation 
and conversion functions can be moved with the gestalt of a storage, and it can also transplant to other numerical- 
control equipments. 

[0039] In addition, the real command activation interface means 6 is an interface part which changes the command 
from the virtual control equipment interface means 13 into the specification of a real number value control unit. 
[0040] Actuation of the virtual numerical-control equipment in the numerical -control equipment of a configuration of 
being shown in drawing 1 is explained using the flow chart of drawing 2 . Virtual numerical-control equipment 10 
recognizes modes used, such as programming language and a specification, about the command inputted from the 
command read means 4, and corresponds to the interpretation processing performed with the command interpretation 
means 1 1 (step SI). If a command is read in the command read means 4 and a command is inputted (step S2), the 
command interpretation means 1 1 will perform decode processing of a syntax interpretation etc. about this command, 
and will change it into virtual numerical -control equipment at the absolute language (NYUMO nick code) of a proper. 
The changed absolute language is handed over for the command activation means 12. In addition, the absolute 
language changed with the command interpretation means 1 1 is accumulated in the command storage means 3 through 
the command registration means 2, and processing which passes the command activation means 12 can also be 
performed. According to this processing, improvement in the speed of processing can be attained (step S4). 
[0041] The processing activation means 12 performs the inputted absolute language serially, and passes the activation 
to the virtual control equipment interface means 13 (step S5). The virtual control equipment interface 13 is changed 
into the specification which can use the passed activation with a real number value control unit, and makes activation 



with delivery and a real number value control unit carry out to the real control unit interface means 5 (step S6). 
[0042] According to the configuration and the control approach of numerical -control equipment of this invention, it can 
perform, without creating a command corresponding to those differences, when the specification by the side of a 
processing execution environment and actual numerical-control equipment is different. Drawing 3 is drawing for 
explaining the relation of the command execution environment and numerical-control equipment by the numerical- 
control equipment of this invention. 

[0043] The same command execution environment a can be made to apply to different numerical-control equipments 
A, B, and C in drawing 3 (a-1), (a-2), and (a-3). The same command execution environments b and c can also be made 
similarly to apply to different numerical-control equipments A, B, and C. Moreover, different command execution 
environments a, b, and c to the same numerical -control equipment A can be made to be able to apply, and different 
command execution environments a, b, and c to the same numerical-control equipments B and C can be made to apply 
similarly. 

[0044] Drawing 4 is a schematic diagram for explaining the configuration for absorbing a difference of the 
specification between actual numerical -control equipment (it expressing with a real number value control unit) a virtual 
numerical-control equipment side, and shows the example of 1 configuration with which the virtual control equipment 
interface means and real control unit interface means which are shown by drawing 1 are equipped. 
[0045] In drawing 4 , a virtual numerical -control equipment side is equipped with a virtual control equipment side data- 
exchange means, and changes the data by the side of virtual numerical-control equipment into the specification 
corresponding to a real number value control-device side by this. On the other hand, a real number value control -device 
side is equipped with a real control-device side data-exchange means, and changes the data by the side of a real number 
value control device into the specification corresponding to a virtual numerical-control equipment side by this. By this, 
even if it is the case where data specification differs by the virtual numerical-control equipment and real number value 
control -device side, inter exchange of data can be performed. 

[0046] For example, about a display function, a virtual display-command means to perform a display command to the 
virtual display by the side of virtual numerical-control equipment, and a display-command conversion means to change 
the display command to a virtual display means into the command to an actual display (real display) are formed in a 
virtual numerical-control equipment side, and activation of a real display is enabled by this. Moreover, about an 
actuation function, a virtual operator command means to perform operator command to the virtual operating set by the 
side of virtual numerical-control equipment, and a display actuation conversion means to change the operator command 
to a virtual actuation means into the command to an actual operating set (real operating set) are formed in a virtual 
numerical-control equipment side, and activation of a real operating set is enabled by this. Furthermore, about 
communication facility, a communication link data-exchange means to perform the data exchange to a virtual 
communication link use means to use the virtual communication device by the side of virtual numerical -control 
equipment is formed in a virtual numerical -control equipment side, and activation of a real communication device is 
enabled by this. 

[0047] In addition, a G code etc. can consider the command interpretation means 1 1 as the configuration which used 
the correspondence code table in the code command besides the syntax interpretation processing by software. Drawing 
5 is the configuration of having used the correspondence code table. In drawing 5 , the command interpretation means 
1 1 can equip a G code and virtual numerical-control equipment with associated data with the absolute language 
(NYUMO nick code) of a proper at storage section 1 lb, and can consider it as the configuration read by read-out 
section 11a. 

[0048] Next, the example of operation at the time of describing a command with a general programming language is 
explained. Hereafter, the example using C++ language as a general programming language and the example using 
JAVA language are explained. 

[0049] In addition, the following examples show the example of a position representation command as a command. 
[0050] The example program shown below is an example which used C++ language. 

001: /* 002: CNC by * virtual numerical -control equipment is the example of a display of a 

location absolutely. 003:* 004:* 005:* * / 006:#include "CncObject.h" 007 : void main(void) 

{ 008: Instance generation */of a /*CNC object 009: CncObject cnc ; 010 : 01 1 : Acquisition */of a /* absolute location 
012: cnc.GetAbsPos (short) (-1); 013 : 014: Processing is repeated several /* control-axis minutes, and an axial name 
and its shaft are a location absolutely. */to display 015 : for(int i=0:i<cnc.AxisNum : i++) { 016: cnc.out.pritln 
(cnc.AxisName [i] - — +cnc.AbsPos [i]):01 7 : } 018 : } In the above-mentioned example program, 005 lines is a 
comment line which does not influence a command from 001 lines. 006 lines specifies reading of the definition file of 
CncObject. 007 lines is the beginning of a function and a main function is a function which starts a program. 
[0051] 009 lines is a part which defines the stereo of Class CncObject. Here, CncObject is the object which supposed 
numerical -control equipment, and has the method which calls the virtual control equipment interface means shown in 
drawing 1 R> 1 . When CncObject manages, if the DS which communicates by the means of communications of actual 



•numerical -control equipment is seen from a command, it can be treated as a control device of the same class with any 
numerical -control equipments. 

[0052] In 012 lines, GetAbsPosO of CncObject which is a reference-by-location profit method absolutely is performed. 

Renewal of the data of the absolute location in CncObject is performed by performing this method. 

[0053] In 015 lines, it is a for sentence for performing repeatedly only several control-axis minutes. cnc.AxisNum is the 

number variable of control axes set up at the time of the stereo definition of CncObject of 009 lines. Static data like the 

number of control axes or an axial name are automatically set up at the time of a stereo definition. 

[0054] 016 lines is a function which displays. Method name CNC.outprintknQ is a display means. It is changed into 

the command to an actual display by the interface with numerical-control equipment, cnc. AxisName[] is the array 

variable of the axial name of numerical-control equipment, and is set up like 015 lines at the time of the stereo 

definition by 009 lines. cnc.AbsPos[] is the array variable of the absolute location of numerical -control equipment. Like 

012 lines, the contents are updated by performing method GetAbsPosO. 

[0055] Actuation of a command of the above-mentioned example program is explained with reference to drawing 1 , 
drawing 6 , and drawing 7 . A command is stored in the command storage means 3, such as nonvolatile memory and a 
hard disk, through the command registration means 2. The command interpretation means 1 1 reads the command in the 
command storage means 3 through the command read means 4. Since the command which the command interpretation 
means 1 1 read is the usual text format, it interprets a command according to the specified syntax. A command is 
translated into an instruction for the command activation means 12 by this command interpretation means 4. This 
instruction is an absolute language (WfUMO nick code) like the usual microprocessor. The command activation means 
12 performs an absolute language serially. When the absolute language of input/output command occurs, an argument 
required for the virtual control equipment interface means 13 connected is passed, and processing is entrusted. 
[0056] In this processing, software or hardware can also process by becoming an absolute language, and it can choose 
whether according to conditions, such as engine performance of numerical-control equipment, and cost, it mounts in 
the form of [ of software and hardware ] any. 

[0057] Numerical-control equipment can change the virtual control equipment software interface means 13 about all 
the data whose I/O is enabled, in addition - the following - said number of control axes carried out, and a control-axis 
name - and the acquisition function of each data of a location is explained absolutely. 

[0058] It is ordered as CncObject the virtual control equipment interface means 13 by the command top. Here, the 

specification of CncObject is as in the following tables. 

[0059] 

Table 1] 
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In drawing 6 , in the virtual control equipment interface means 13, when the definition of the stereo of the class of 
CncObject is performed like 009 lines, the number data of control axes and the axial name data in numerical-control 
equipment are acquired automatically, and it is stored in AxisNo and an AxisName[] variable, respectively. The data 
which do not change dynamically [ the mounting condition of hardware etc. ] in fact are acquired. 
[0060] In drawing 7 , if ordered in the method of CncObject, the function of the corresponding virtual control 
equipment interface means 13 will be performed. If ordered in method GetAbsPosO, the absolute reference-by-location 
profit function corresponding to the virtual control equipment interface means 13 will be performed. Absolutely, a 
reference-by-location profit function is changed into the command corresponding to the real command activation 
means of actual equipment, and orders the real command activation means 6. The real command activation means 6 
performs a command, communicates with the real control-device interface means 5, and acquires location data 



■absolutely. The acquired absolute location data are returned to the virtual control equipment interface means 13 by the 
reverse order, and are stored in an AbsPos[] array variable. 

[0061] Here, the real control unit interface means 5 is equipped with the command specification of a numerical -control 
equipment proper. The virtual control equipment interface means 13 absorbs the difference in the specification by this 
numerical-control equipment. 

[0062] Drawing 8 is drawing for explaining the assignment by the side of numerical -control equipment and a user. It is 
Class MAIN which a user side prepares, and the part of this class MAIN can be performed irrespective of the class of 
numerical-control equipment. A numerical-control equipment side mounts the part of a virtual control equipment 
interface means so that the specification of the class CncObject which is an interface by the side of a user may be 
fulfilled. By this, even when numerical-control equipment differs, the method defined by Class CncObject can fully be 
utilized and application can be constituted. The program of this application can be performed without not being 
dependent on numerical-control equipment, and requiring processing of recompilation etc. 
[0063] The example program shown below is an example which used JAVA language. 

001: /* 002: CNC by *JAVA is the example of a display of a location absolutely. 003:* 004:* 

005:* * / 006:class Main { 007 : public static void main(String[] args) { 008: try {009: Instance 

generation */of a /*CNC object 010: CncObject cnc=new CncObject(); 01 1 : Acquisition */of a 012:/* absolute 

location 013: ret=cnc.GetAbsPos (short) (-1); 014 : 015 : Processing is repeated several /* control-axis minutes. An 

axial name and its shaft absolutely a location */to display 016: for(int i=0:i<cnc.AxisNum : i++) { 017: 

System.out.pritln(cnc.AxisName[i]+ M - " - +cnc.AbsPos [i]);018: } 019 : } 020 : /* error handler */ 021 : catch 

(Exception e) - {-- 022 : System. out.pritln( n ln Java:\n M +e); /* error message display */ 023 : } 024 : } 025:} 

In the above-mentioned example program, 005 lines is a comment line which does not influence a command from 001 

lines. 006 lines is the beginning of class declaration and is setting the class name to Main here. 007 lines is the 

beginning of the definition of the method of a class, and is setting the method name to main here. 

[0064] 008 lines is a part described in order to decide the range of error processing. When an error occurs in 008 to 019 

lines, control moves to error handler processing of 021 to 023 lines. 

[0065] 010 lines is a part which defines the stereo of class name CncObject. Here, CncObject is the object which 
supposed numerical -control equipment, and serves as JAVA and an interface of numerical -control equipment. When 
CncObject manages, if the DS which communicates by the means of communications of actual numerical-control 
equipment is seen from JAVA, it can be treated as a control device of the same class with any numerical -control 
equipments. 

[0066] In 013 lines, GetAbsPosO of CncObject which is a reference-by-location profit method absolutely is performed. 

Renewal of the data of the absolute location in CncObject is performed by performing this method. 

[0067] In 016 lines, it is a for sentence for performing repeatedly only several control-axis minutes. cnc.AxisNum is the 

number variable of control axes set up at the time of the stereo definition of CncObject of 010 lines. Static data like the 

number of control axes or an axial name are automatically set up at the time of a stereo definition. 

[0068] 017 lines is a function which displays. Method name System. out.printlnO is the display means of the criterion 

defined by JAVA. Since JAVA is premised on the imagination display, it is changed into the command to an actual 

display by the interface with numerical -control equipment. cnc.AxisName[] is the array variable of the axial name of 

numerical-control equipment, and is setup like 016 lines at the time of the stereo definition by 010 lines. cnc.AbsPos[] 

is the array variable of the absolute location of numerical-control equipment. Like 013 lines, the contents are updated 

by performing method cnc.GetAbsPos(). 

[0069] 023 lines is error handler processing from 021 lines. The means for displaying the contents of an error on 022 
lines is described. 

[0070] Next, CncObject is explained. Although only an above-mentioned method and an above-mentioned variable are 
explained on account of explanation below, with actual equipment, it is exchangeable about all the data that can output 
and input numerical-control equipment. 

[0071] The specification of Class CncObject is shown in the following table 2. 

[0072] 

[Table 2] 
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It does not depend for this specification on numerical -control equipment. 
[0073] The following programs are the examples of Class CncObject. 

001 :/* 002:*class CncObject 003:* 004:* 005:* */ 006:class CncObject { 007: 

public native-short-GetCncInfoO; 008: public-native-short-GetAbsPos(short-axis); 009: public final static int 
MAX_AXIS=24; 010 : public long AbsPos[]= new long [MAX_AXIS]; 011: public str AxisName[]= new str 
[MAX_AXIS]; 012 : public long AxisNo ; 013: 014 : public static void CncObject(){015:GetCncInfo0; 016: } 017 : 
018 : static{ 019 : System.loadLibrary( n MyImpOfCncObject n ); 020 : } 021:} 

In the above-mentioned example program, 005 lines is a comment line from 001 lines. 006 lines expresses declaration 
initiation of CncObject. 007 lines is the definition of a method and the stereo of a method serves as a function of the 
numerical -control equipment which is the environment where the execution environment of JAVA instead of JAVA is 
mounted by qualifier called native. These serve as an interface of a JAVA execution environment and numerical- 
control equipment, and perform mediation with the imagination numerical-control equipment in JAVA, and actual 
numerical-control equipment. GetCncInfo() acquires the number data of control axes and the axial name data in 
numerical -control equipment, and stores them in AxisNo and an AxisName[] variable here, respectively. 
[0074] 008 lines is the function of numerical-control equipment like 007 lines. GetAbsPos() gains the absolute location 
data in numerical-control equipment, and stores them in an AbsPos[] variable. 

[0075] 009 lines is a constant showing the number of the maximum control axes, and expresses the number of the 
maximum control axes which can be treated in this class. 010 lines is an array variable with which a location is 
expressed absolutely, and is updated by method GetAbsPos() defined by 008 lines. 

[0076] The array variable with which 01 1 lines expresses an axial name, and 012 lines are the variables showing the 
number of control axes. These are setup by method GetCncInfo() performed by method CncObjectO performed at the 
time of a stereo definition. 

[0077] It is the method which declares that 016 lines performs the library for performing the function of the execution 
environment of JAVA to numerical-control equipment from 014 lines. The library in this declaration makes it possible 
to perform the function of numerical-control equipment from JAVA. 

[0078] In drawing 8 , it is Class MAIN which a user side prepares, and the part of this class MAIN can be performed 
irrespective of the class of numerical-control equipment. A numerical-control equipment side mounts the part of a 
virtual control equipment interface means so that the specification of the class CncObject which is an interface by the 
side of a user may be fulfilled. What is necessary is just to make an interface the same in Class CncObject or Library 
MylmpOfCncObject, even when numerical-control equipment differs. 

[0079] By this, even when numerical -control equipment differs, the method defined by Class CncObject can fully be 
utilized and application can be constituted. The program of this application can be performed without not being 
dependent on numerical -control equipment, and requiring processing of recompilation etc. 
[0080] 

[Effect of the Invention] As explained above, according to the numerical -control equipment of this invention, it can use 
in the numerical-control equipment with which the specifications of a command differ, without depending on the 
hardware and software of numerical -control equipment for the command which can communalize a command and is 



used for numerical -control equipment. 
[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram for explaining the numerical-control equipment of this invention. 
[Drawing 2] It is a flow chart for explaining actuation of the virtual numerical -control equipment in the numerical- 
control equipment of this invention. 

[Drawing 3] It is drawing for explaining the relation of the command execution environment and numerical-control 
equipment by the numerical -control equipment of this invention. 

[Drawing 4] It is a schematic diagram for explaining the configuration for absorbing a difference of the specification 
between actual numerical-control equipment the virtual numerical-control equipment side of this invention. 
[Drawing 5] It is drawing for explaining a configuration using the correspondence code table of the command 
interpretation means of this invention. 

[Drawing 6] It is drawing for explaining actuation of a command of an example program. 

[Drawin g 7] It is drawing for explaining actuation of a command of an example program. 

[Drawing 8] It is drawing for explaining the assignment by the side of numerical -control equipment and a user. 

[Drawing 9] It is a block schematic diagram for explaining the movement toward the command of conventional 

numerical-control equipment. 

[Drawing 10] It is a schematic diagram for explaining the relation of the command execution environment and 
numerical -control equipment in conventional numerical-control equipment. 
[Description of Notations] 

1 Command Creation Edit Means 

2 Command Registration Means 

3 Command Storage Means 

4 Command Read Means 

5 Real Control Unit Interface Means 

6 Real Command Activation Means 

10 Virtual Numerical -Control Equipment 

1 1 Command Interpretation Means 

1 1 a Read-out section 
1 lb Storage section 

12 Command Activation Means 

13 Virtual Control Equipment Interface Means 

15 Control Unit Interface Means 

16 Command Activation Means 

20 Body of Numerical -Control Equipment 
30 Peripheral Device 
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